
FAME Spacecraft Science Data Time Tagging an

Requirement:

- Onboard universal time knowledge of 1 msec

Approach with Instrument Active:

- Associate Instrument generated time epoch pulse with a bit in the telemetry data stream
- Generate the Instrument time epoch pulse from a tranistion in a selected bit (i.e. 18th) of the 58 bit Instrument time counter
- The 58 bit Instrument time counter is incremented using the 50 Mhz Instrument Oscillator
- The 58 bit Instrument time counter is used
- The Blossom Point ground hardware will associate ground station time with the first bit of each VCDU
- The Blossom Point ground processing will associate absolute UTC time with  the value of the 58 bit counter
- The Blossom Point ground processing will distribute the UTC/58 Bit count values for mission data processing and spacecraft use

Approach with Instrument Inactive:

- Associate FSC time with a bit in the
- The FSW Telemetry FIFO logic in the Uplink Downlink Interface Module will generate half empty interrupts
- The FSW Telemetry FIFO will be sized for 2 VCDUs minus Ree
- The FSC software (ISR) will latch FSC time and the VCDU counter value (n) when the half-empty FIFO is generated
- The half-empty FIFO interrupt will correspond t n-1 is clocked to the FAME RF subsystem
- The FSC time and associated count (VCDU counter value - 1) will be formulated into a application packet and downlinked periodically
- The Blossom Point ground hardware will associate ground station time with the first bit of each VCDU
- The Blossom Point ground processing  will determine the delta between FSC time and UTC using the VCDU time and downlinked time packet
- The Blossom Point ground processing will uplink the time delta to correct the onboard time

- Science data time tagging requirement (1 msec ?)
- Instrument UTC time knowledge requi
- FSC UTC time knowledge requirement (accuracy ?,
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Delay:  DBR = n x bit time
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Delay:  DXMIT = FAME Transmitter

        Signal Delay

RF Signal Propagation
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Telemetry Data (VCDU) with Time Tag
Delay: DTT = n x bit time

Telemetry Data (VCDUs)
Delay:  DDig = n x bit time

Telemetry Signal
Delay:  DRcv = Ground RFS Signal Delay

Ground UTC Time Source
Error:  ETS = Time Source

       Signal Delay

Ground Telemetry Processing:
FAME/ Ground Time Synchronizati

Spacecraft Range

Ground Command Formatting
and Uplink Device Driver

Command Modulation
Source

UTC time @ Instrument 58 Bit Counter Epoch

UTC time @ Instrument 58 Bit Counter Epoch
encapsulated in the FAME command structure

Note: This information is intended for spacecraft knowledge
of UTC.  The information is not intended for precision time
tagging of science data.   The science data
relative to the 58 bit counter and the ground processing will
correlate UTC with the

Note: The FSC to Instrument data flow is via the 1553 bus
using its TBD protocol and data encapsulation formats

To Science Data
Processing

FAME Spacecraft

FAME
Ground Equipment

and
Ground Processing

FAME Spacecraft Time Epoch Pulse Flow
and Pulse Time Tagging
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FAME Spacecraft Time Epoch Pulse Flow: I
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Insert into the VCDU
header the number of
bits since the last
Instrument Time Sync
Pulse to the previous
VCDU start.

Note:  This insert will
occur just once per
counter reset (i.e. every
~10.5 seconds).

4096
Bits

Add
Reed

Solomon
Code
(512
Bits)

Uplink/Downlink
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VCDUn+1VCDUn

UTCn-1

LC

VCDUn-1

UTCn UTCn+1

LC:   This is the latched Bit
Count from the VCDUn+1 header.
This value indirectly points to the
bit in VCDUn-1 that was being
clocked out of the FSC when the
Instrument Time Epoch occured.

UTC : This is the UTC time
tag of the first bit of each
VCDU

4096 bits

BITEpoch

BITEpoch: this is the bit that was
being clocked out of the FSC (for
telemetry RF transmission) when
an Instrument time epoch pulse was
received by the FSC.

4096 - BITEpoch

The FSC will clear the Epoch bit
counter upon receipt of the
instrument time epoch pulse.
The bit counter will increment for
each bit clocked out of the FSC.
The counter value is latched at
the first bit of the next VCDU.
The latched value is placed into
the following VCDU header.

Relationship Between Instrument T
Telemetry Data Stream C
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DTSP DBR DRF DRcv DDig DTTDProp(4096 + LC) / Bit_rate

UTCEpoch UTCn+1

CTS

Delta time between occurance of the Instrument Time Epoch Pulse during VCDU
and the time tagging of the fir

Spacecraft Data Flow Timeline

Ground System Time Line

UTC Time Line

Correction between
Ground System Time and
UTC

UTCEpoch  = UTCn+1 - (DTSP + ((4096 + LC)/Bit_rate) + D BR + DRF + DProp + Drcv + DDig + DTT  + CTS)

Error will be calculated by the uncertainty in each of the delays and correction

Relationship Between Instrument T
Ground Time Tag of 
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